The Treatment of Cancer of the Breast by X-rays after Operation.
Sampson Handley has stated emphatically that he has obtained no very successful results in the treatment of cancer of the breast with X-rays. At the time of reading this statement I had been for five years treating cancer of the breast with X-rays, the particular objects of my experiments being inoperable primary tumours and inoperable recurrent growths, while in the treatment of small operable recurrences and gland metastases I had already obtained good results, and was therefore in a better position than even Sampson Handley himself to appreciate the importance of his theory of the spread of cancer in relation to X-ray treatment, especially the further treatment of patients after operations for cancer of the breast.
It is hardly necessary here to stress the value of X-rays in the treatment of cancer; indeed we may almost say they are indispensable. In asserting this an outline of the situation may be given. RESULTS 
,,
The best results were obtained in a series of sixty-two operations with 48 per cent. of cures.
The even more astounding results obtained by Holsted were severely criticized by the Dutch surgeon Korteweg, who expressed the opinion that the proportion of cures should have been given as not more than 26 per cent. A sceptic is always to be found for every impressive set of statistics, but it is not everybody who can equal the candour of Le Dentu, who at the same congress reported that in presenting the results of 57 cases of operation for cancer of the breast he had excluded fifteen cases owing to unfavourable prognosis after the operation. Statistics apart, when we consider the many new modifications of the original operation, it is clear that surgeons were not satisfied with the cures effected. An even clearer indication of their dissatisfaction is seen in their anxious insistence that the purely arbitrary period of three years' freedom from the disease should entitle them to claim a lasting cure.
N-EL 1
In these circumstances such a means of treatment as the X-rays afforded was sure to be welcomed; nevertheless it was but slowly that it won a place in surgical practice. Disappointments, following too sanguine expectations, have brought it into 'discredit, and to-day, in spite of the certainty that immunity for an observation period of five years cannot be regarded as a lasting cure (I have observed fatal recurrence after from eight to sixteen years' immunity), statistics purporting to indicate the effectiveness of X-ray therapy are considered sufficiently reliable although prepared on the basis of periods of immunity of not more than three years. It must not be assumed, however, that the scientific basis of these statistics is unsound; on the contrary, such statistics clearly show that, even with the help of X-ray therapy, it is relatively rare that a really lasting cure of cancer of the breast can be effected. To these preliminary remarks I must add that I do not presume to promise sure and lasting cures.
The outstanding pathological and anatomical researches of Heidenhain on the manner of spread of cancer of the breast indicated the lines of the operative methods to be employed, showing that, in order to remove not only the tumour but also the eancerous lymph-tracts and glands, a radical operation is necessary, i.e., with the exception of a superficial skin, the muscles from the front and side of the chest-wall, together with the axillary tissue must be removed.
The spread of the cancer in the direction of the normal lymph-stream is only the beginning of the trouble. The further spread-constituting the peculiar danger is due, according to the prevailing theory, to the invasion of the blood-stream by the cancerous particles from the breast, causing risk of metastasis of the supraclavicular glands.
This hypothesis of embolic infection is opposed by Sampson Handley who claims that cancer of the breast is spread almost exclusively through the lymph-channels and not through the blood, and certainly these channels of infection lie very near the surface in the deep lymph-plexus situated on the aponeurosis, whence they branch in all directions.
Sampson Handley calls this continuous infection through the lymph-stream "'permeation." He supports his conclusions by a large collection of carefully prepared records from the English cancer hospitals. This material is most convincing. Great as is the number of painstaking microscopic researches, the clinical observations provide equally valuable evidence.
According to Sampson Handley, the large lymphatic vessels and glands are first of all invaded and blocked by cancer cells. The more lymphatic vessels are blocked the wider is the spread, owing to the diversion of the lymph-stream.
Two of the chief supporters of the theory that cancer metastasis is due to bloodvessel embolism are Schmidt-in his work on cancer cells in the lung capillaries-and Schmorl, who was able to demonstrate similar phenomena in the bone-marrow in uncertain cases of cancer metastasis. But since they were concerned not with cancer of the breast, but with cancer of the intestines or other similar conditions, there is no proof that their contention holds good for cancer of the breast. Sampson
Handley's observations on the parallel between skin and bone metastasis and his researches on cancer en cuirasse are, therefore, not invalidated. Certain observations on cancerous dermatitis, which spreads from the axilla over the back and gradually fades, leaving carcinomatous nodules, support Sampson Handley's view; and as a result of many years' systematic observation of cases which have come under my own notice I myself have come to the conclusion that cancer of the breast is propagated chiefly by way of the lymph-channels and that embolism of the bloodstream sets in much later and is a less important factor. Z4 3 BEARING OF THIS THEORY ON OPERATIVE AND X-RAY TREATMENT.
Modified Operation. Sampson Handley has already emphasized the importance, in operation, of removing the deep lymph plexus as far as possible witht the surface fascia. Recognizing the correctness of Sampson Handley's theory, Professor de Quervain and myself, having particular confidence in the value of after-treatment by X-ras, have abandoned the practice of removing the pectoral muscles in relatively hopeful cases and confine ourselves instead to extensive removal of the fascia, clearing out of the axilla, etc. Hotz, the successor of de Quervain, has generalized this procedure.
The Miethod of X-ray Treatment.
Owing to superficial diffusion, cancer of the breast is, in theory-so long as it is not a question of an obstinate squamous-celled epithelioma-an extremely suitable subject for X-ray treatment. When we consider that the growth may spread in all -directions, both superficially and also towards the lymph-stream, it is clear that irradiation of the affected breast is not, in itself, sufficient, but must be systematically supplemented by prophylactic treatment of the whole infectable area, i.e., the entire thorax, clavicular fossse and epigastrium. If the majority of surgeons and radiologists suppose that by dividing the treatment of cancer of the breast among three fields of action-the axilla, the clavicular fosswe, and the anterior and lateral chest-wall-and applying a so-called " carcinoma dose " two or three times, at intervals of from four to six weeks, suppose that by so doing they have performed the necessary systematic after-treatment, they are not true disciples of Sampson Handley, in his theory of permeation, dissemination, etc., and have no real grasp of his valuable researches. The results of this kind of treatment have led Perthes, who has won universal honours by his X-ray therapy, to question the value of the treatment in general after ,operations for cancer of the breast. Such a proceeding, moreover, has no reference to the vitally important contents of the thorax, the blood in 'heart and lungs; it forgets that intensive treatment in this region not only produces "X-ray nausea" but also seriously affects the blood.' Personally, I have never been a believer in intensive treatment; I have never used ' carcinoma dose"; in fact, so far as I can see, there is no such thing. I have -applied X-rays quite exceptionally in cases of putrefying cancers purely as a cautery without using a filter.
In a case, in 1908, of ulcerative carcinoma which skinned over under X-ray treatment but resisted the treatment in other respects, the skin was peeling off in scales. The whole of the cancer that could be seen by the naked eye was removed by operation, and the walls of the thorax were subjected to X-rays at short range without filter; the wound was then covered over as far as possible with skin-flaps. The patient died shortly afterwards from cellulitis of the floor of the mouth.
A careful autopsy and microscopic examination of specimens revealed no further traces pf cancer; but the impression that intensive radiation had reacted unfavourably upon the patient, and had lowered her already low power of resistance, made me unable to rejoice over the results of this treatment and prevented my proposing any further experiments of the same kind. On the contrary I have been impelled to take careful consideration of the whole structure underlying the chestwall, and also-,and more especially-the blood.
The condition, not only of the skin, heart and blood, but of all the healthy tissues bas to be improved. In the book which I have published (" Die Entgiftung des Tuberkulose Herds durch Rontgen-Bestrahlung") I have endeavoured to make clear the nature of the effect produced by X-rays in the case-of tuberculosis, and I have given a warning against applying such intensive treatment as to harm, more than' is ineNitable, the healthy tissue from which it is hoped that the restitutioc ad integrum will, proceed. Similarly in the treatment of cancer, I shouild;be far less afraid of the " irritant dose," so severely proscribed in German radiology, than of the harm worked upon the sound tissue, which is the first line of defence against a spread of the cancer. All radiologists know only too well the fatal character of a cancer occurring in already damaged tissue, as they also recognize the complete lack of resistance by X-rays when faced with a recurrence of tuberculosis.
Although I began with the irradiation of inoperable cancers and secondary growths, I have not allowed myself to be misled into confusing the maximum dosage with the optimum, but I endeavoured to test in this connexion what could be done with weak filters (1 mm. aluminium), with general irradiation and intervals of rest, using Sabouraud units. I had already frequently proved the reliability of these methods in the prompt checking of falling of the hair during an epidemic of ringworm against which I had been fighting in collaboration with Bruno Bloch. I am convinced that many gratifying results of radiation treatment of patients who would otherwise have been given up by the surgeons, are entirely due to the sparing use of the rays. A striking example of the sensitiveness of the underlying tissue is provided by the interesting cases of irradiation of the epigastrium. At the outset, irradiation with one Sabouraud 2 mm. aluminium filter at a sitting, produced strong sensations of nausea in the case of sensitive women, leading to uncontrollable vomiting lasting for several days, so that in later sittings it was thought better that the epigastrium should be irradiated with a half Sabouraud only. Further, the distant effects of X-rays should be borne in mind. In the case of rats which had been protected by thick lead tubing, I irradiated the extremities only and discovered afterwards a decided infiltration of the cornea. Cataract, of the animal fcetus in utero owing to irradiation of the mother has been known to occur. In this connexion every radiologist should be acquainted with Heineke's book on "IUeber die Todesursache intensiver Rontgen-Bestrahlung am Tierk6rper,'" in order that he may have well impressed upon his mind the harm caused by X-rays to the lymph and blood systems.
Techniqute. During the years from 1906 to 1911 I worked out my first experiments, and as a result of these-supported by Handley's theory of prophylactic radiation treatment after operations for cancer of the breast-I systematically used this method of irradiation for two years. After-treatment by irradiation should begin as soon as the patient is somewhat rested after the operation, even as early as the first week. During an experience of twenty years I have never seen harm done by beginning the treatment too soon. I give one Sabouraud at a sitting, beginning with irradiation of the supraclavicular and intraclavicular fossm and the axilla. both from the front and from the back-from the front with 2 to 3 mm. aluminium filter, 24 cm. distance; from the back with 3 to 5 mm. filter, 50 cm. distance. At the end of the first week the irradiation of the actual site of the operation (front of the breast and side) is. begun, with 1 mm. filter and 24 cm. distance. In the same way a general irradiation of the under-segment of the side and of the whole back is carried out. The general condition of the patient must be considered in deciding upon the rate of irradiation.
After irradiation of the chest on the affected side-with, of course, three-weekly intervals on an average for each field-the affected side should be again subjected to systematic irradiation, always, be it noted, using a 2to 3-mm. filter. Here, also, po'6 the rate will be decided on by the general health of the patient. Then follows treatment of the healthy breast. In the majority of cases a 2-mm. aluminium filter suffices. Stout breasts must be treated with a filter of up to 5 mm. and at a distance of up to 50 cm.
The treatment of the patient is not at an end after the last irradiation. From then onwards she is kept under stringent observation. In the old days, when the author was compelled to rely upon an X-ray apparatus provided by a clinical institution, the intervals between the times of treatments were usually undesirably long. These circumstances, however, enabled me to realize the need for stringent care, and induced me to keep patients under particular observation during the first few years, especially-for psychological reasons-during the first days of each month. On these occasions examinations are made of the entire skin of the breast and of the different fossae. The intercostal spaces demand particular attention; intercostal neuralgia is always somewhat worthy of suspicion as a possible indication of spinal metastasis. Further tests consist of; Percussion of the spine-pains in this region disappear under deep radiation; palpation of the liver, tests of the inguinal glands, physical investigation of the thorax, repeated blood-tests and weight analysis. Where there is recurrence or metastasis weak filters cannot be used, or the skin will break down again. Both the filters and the radiation must be strengthened. Irradiation repeated at fairly short intervals, with 3to 5-mm. aluminium filter, have proved to be best. Sometimes it is a question of the excision of a recurrent nodule or metastasis, followed by irradiation. In any case extirpation of a recurrent nodule is attended by better results than is the caustic use of X-rays as recommendedfor cancer of the skin.
Results of Irradiation.
For the demonstration of the effectiveness of a system of treatment careful observations of individual cases are better than mere statistics. Naturally, we must beware of generalizing from such observations, and cases which, despite all our treatment, have failed, as others have done, must not be passed over ini silence. These obstinate, torpid cancers only show that the prognosis in a case of cancer of the breast depends upon the histological character of the growth, the power of resistance in the tissues and the general constitution of the patient, and is, therefore, almost an impossibility. They also show that irradiation does not provide a panacea, as even with the use of X-rays we have to count on some failures.
Examples.
(1) Striking evidence of the potency of radiation treatment is afforded by a series of observations-on direct, unfiltered irradiation-quoted for the year 1908.
(2) Observations on a patient operated on in 1904, who showed cancerous metastasis of the supraclavicular glands in 1906. Irradiated up to the point of slight injury to the skin. Twice had a cicatricial recurrence in the scar, caused in the first case by the excision, in the second by the simple irradiation. This patient remained well for twenty years and is still alive, having had no relapse.
(3) One of Haegler's patients, operated on three times in the course of a year, each time followed by recurrences, one of which had occurred shortly before irradiation. Systematic strong irradiation: decided lessening of metastases in skin and glands. Carcinoma remained stationary and superficial for three years-no exterior metastasis. Patient died from metastases in the spine.
(4) A pregnant patient, fourteen days before delivery. Large ulcerated medullary tumour. On both sides enlargement of the axillary and supraclavicular glands.
Amputation of the putrefying tumour. After delivery, strong irradiation during one year; cleansing of both axillary glands. The other glands disappeared completely under irradiation, and did not reappear. The patient has been well for eighteen years and has not had X-ray treatment for sixteen yearsr. Both pectorals and fascim have been entirely preserved, but the lymph-gland system has been removed from the right breast.
In two of the above cases the cancer was medullary. That medullary carcinoma can be dispersed with comparative ease even without irradiation, a further example will show:
(5) Patient operated on in 1906, by Enderlen, for rapidly spreading carcinoma. In the history it was stated that the operation had not been a radical one, so I knew it was impossible that all the infected tissue should have been removed. And as in addition there was a probability of medullary cancer, the patient's card was marked "very bad prognosis."
By reconsidering the prognosis in the light of the histological findings' -it would be possible in every disease to ascertain the outlook from the microscopic evidences, and to the surprise of everyone, including herself, this patient, despite the very bad prognosis, was completely restored to health and strength. She' is alive to-day and has been immune from cancer for at least twenty years. It is interesting to note that this patient was not treated by irradiation; obviously the inflammatory reaction from the operation shock has so stimulated the cells of the body that the remains of the cancer have been dispersed. I do not therefore say that it is unfortunate that this patient was not treated by X-rays, for the record is even more worthy of note than if she had been treated by my method of irradiation, the outstanding benefits of which have been abundantly illustrated in other cases.
Statistics.
I regret that in the short time at my disposal I am unable to enter into the details of these.
A table for the period 1901 to 1913 gives a total of 104 patients, eighty-three unirradiated and twenty-one who were treated by X-rays for recurrence after operation. Results :-Three years' immunity: 22 per cent.; five years' immunity: 11 per cent.
Results for the period 1906 to 1913 :-Forty-eight patients untreated by X-rayse three years' immunity: 18 per cent.; five years' immunity: 12 per cent. Ninetyfour cases including thirty-seven after-operation recurrences.
In order that the irradiation statistics should contain only those cases in which the irradiation had been really carried through, the material has been cut down; it can, however, be increased by the addition of non-radical operated cases and recurrences provided they have been systematically irradiated. Thus we may include twelve radical and eighteen non-radical operations, six recurrences and gland metastases-thirty-six cases in all. This heterogeneous material shows:-Three years' immunity: 39 per cent.; five years' immunity: 30 per cent.
The difference between the fate of those patients who were treated by X-rays and that of those who were not is obvious; the low percentage of cures in the second case is specially significant.
The scope of the work of the Basel surgical clinic is very wide. The striking point is that radiation has improved the bad operation results by 50 per cent. i Iselin, "Dere pathologisch-anatomische Befund als Pregnostikum fuir den Blustkrebs " (Schwveiz. med. Wochenschr., 1920).
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The attached table shows the after-history of patients surviving for five years up to 1918. Subsequent research-in September, 1927-shows that of twelve, patients who were regarded as cured in 1918 only two have since died of cancer.
While I was in charge of the Institute of R6ntgen-Therapy, I carried out this treatment in the case of patients who had been operated upon for cancer of the breast in the surgical clinic at Basel. it is said that Linder of BAle finds that with one or two intensive irradiations,' 77 per cent. of his patients remain free from recurrence for three years or more, it should be pointed out that Linder's method does not consist in intensive irradiation in the modern sense of the term. Linder gave on three successive days, beginning on the fourteenth day after the operation, 2 Sabourauds, with i mm. zinc filter, over the scar, in the axilla, and in the supraclavicular cavity (that is, barely 80 per cent. skin-unit-dose). After the lapse of half a year the dose was repeated. Moreover, freedom from recurrence, lasting for five years, occurs only in 15 per cent. of cases treated by Linder's method, whereas Iselin's method, 'in dosi refracta,' gives a percentage of such cases of fron 20 to 30." 1 Rahim, " Rotitgetn Thesapie des Chiirurgeln," Neue Dtsc77. Chirutrg., 1927, p. 321. The method of weak irradiation at intervals of three weeks, using the formerly ,despised aluminium filter, probably strikes you as deplorably old-fashioned, as I myself indeed must appear when I say that I have always remained faithful to the aluminium filter in the treatment not only of surgical cases of tuberculosis, but also of cancer of the breast.
I always begun with the assumption that the progress of therapeutics is best served when each clinician, having built up and scientifically established a method, follows it up steadily by a series of careful observations and then, when his thesis is complete, willingly puts his knowledge into the common stock. For this reason I have not allowed myself to be deflected from my purpose by those intriguing offers of the rontgen industry which introduce so much uncertainty into the development of new methods.
In Rahm's work mentioned above' he states:-" In view of these facts, intensive irradiation of the entire middle thorax with the whole skin-unit-dose cannot be too severely discountenanced. Consequently we are thrown back upon the aluminium filter (as recently stated by Wintz). Moreover, the three-field method, preferred by us, must be carried out with an aluminium filter. . . . It is a serious mistake to use intensive irradiation for mammary carcinoma. We do not know whether diffused irradiation will bring us to our goal."
These remarks may serve as further justification of my choice of theme, and of -my determination to abide by what I believe to be right and reasonable. I have no need to apologize for my old-fashioned methods, for I am justified in hoping that my work, which remained unnoticed during the time of enthusiasm for intensive irradiation, is now recognized and may yet bear fruit.
SUMMARY.
The author has treated cancer of the breast by irradiation since 1906. He first treated cases of inoperable putrefying carcinoma, then operable recurrences and metastases, and finally carried out after-treatment on operation cases in the Basel University clinic. In 1911, encouraged by the work of Sampson Handley oln permeation of cancer of the breast, he worked out a method of irradiation. He upholds the operative method of treatment-in slight cases by amputation of the breast with skin-flaps radiating from the tumour, major excision of the pectoral fascia and clearing out the axilla-in advanced cases by removing the pectorals. Irradiation as soon as possible after the operation, say one Sabouraud through 1-3-mm. aluminium filter. Specification of irradiation: F = filter, A = aluminium, index = number of mm.; D = distance, index = number of cm. distance. (1) On the affected side; clavicular fossa; axilla, after healing of the operation wound (beware of marginal necrosis); the whole of thorax on this side including both side and back. Interval according to the condition of the patient. FA1.2 l Sab. D24.
(2) Repeat the series using a stronger filter (FA243 1 Sab. D24), back, sides, axilla and supraclavicular from the back, the spinal column from a distance of 50 cm.
(3) Epigastrium. 1-2 Sab., a Sab. only at a time. (Risk of upsetting the stomach.) (4) Systematic irradiation of the whole of the healthy side of the thora,; in the ease of a large breast from each side (the "Kreuzfeuer" of German gynaocologists).
(5) Sternum with heavy filter, FA5 1 Sab. (twice) Dso. When the tumour is located lower, or the carcinoma spreads downwards, the skin of the abdomen should be systematically irradiated. Using this method the author was able to produce a ,50 per cent. improvement in the operation results at the Basel surgical clinic between 1906 and 1913.
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For this period the statistics of the non-irradiated cases show 18 per cent. immunity for three years and 12 per cent. immunity for five years, from recurrences and metastases.
Irradiation statistics: (twelve radical, eighteen non-radical operations, six recurrences with gland metastases) immunity for three years 39 per cent., for five years 30 per cent. In 1927 seven of the cases irradiated in 1918 were alive and enjoying full health, two had died of cancer, three had succumbed to other maladies, or to old age. Among the patients still living there was no case of pure scirrhus. These facts led the author to investigate the relation of prognosis to the histological characteristics, and, following the histological classification made by the late Dr. iledinger, he suggested an inversion of the scale of prognosis--scirrhus being the most dangerous and medullary carcinoma the least dangerous type.
The marked improvement in operation results has justified the X-ray aftertreatment. By X-ray treatment inoperable cases were rendered operable, tumours were mobilized, gland metastases were reduced and then removed, further X-ray treatment following the removal. Although often opposed on psychological grounds, X-ray treatment before operation has produced good effects.
The theory has been tested throughout the past twenty years and now, according to the " Rontgen-Therapie des Chirurgen," 1927-the latest German publicationintensive irradiation for cancer of the breast is to be regarded as an error. Further, since Wintz (the originator of that method) and other competent radiologists have returned to the use of the aluminium filter the author ventures to think that in this paper he has touched on a subject which is no longer "old-fashioned " but is coming again into practical prominence. BIBLIOGRAPHY. DEPAGE, " ]le Congres de la SociWtE Internationale de Chirurgie," Bruxelles, September 21-25, 1908, Vol. 1. HANDLEY, W. SAMPSON, "Cancer of the Breast." HEIDENHAIN, Langenbecks Archiv, 1889, Bd. 39. HEiNEKE, " Mitteilungen aus den Grenzgebieten der Medizin und Chirurgie," 1904, Bd. 14. KOBTEWEG, " Die Gut-und Bosartigkeit der Krebs." LINDER, " Resultate der postoperativen Rointgenbestrahlung der Mammakarzinome," Deutsche Zeitschrift f. Chirurgie, 185. RAHM, " Rontgen-Therapie des Chirurgen" (Neute Chirurgie, 1927 IT is my contention that my researches have proved five points: (1) that a great deal of the normal gross anatomy can be seen upon X-ray plates; (2) that provided we limit our study to the adult apical type of pulmonary tuberculosis, radiograms of tuberculous chests can be distinguished from those of non-tuberculous chests without reference to histories or physical signs (one case in about five hundred will prove the exception) ; (3) that the basal type of pulmonary tuberculosis is more difficult to determine, and though suspected, its presence cannot as a rule be proved without the aid of the laboratory-examination of sputum and blood, guinea-pig inoculation, etc.; (4) that in miliary tuberculosis proof comes largely from the history and symptoms N-EL2 *
